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. $D$ $R^{d}$ ,
$B_{t}^{D}=\{\begin{array}{l}B_{t} on t<\tau_{D}on t\geq\tau_{D}\end{array}$ $(B_{\infty}^{D}=\triangle)$ .
. $\tau_{D}$ , $D$ ,
$\triangle$ . , $D$
,
. .$\int$Ot $V(B_{t}^{D})dt$ $\tau_{t}$
: $\tau_{t}=\inf\{s>0:\int_{0}^{s}\mathcal{V}^{\cdot}(B_{\uparrow\iota}^{D})du>t\}$ . ,
$X_{t}$ , $B_{t}^{D}$ $t$ $\tau_{t}$
, $X_{t}=B_{\tau_{t}}^{D}$ . $X_{t}$ , $F=\{x\in R^{d}:\mathbb{P}_{x}(\tau_{0}^{V}=0)=1\}$
$Vdx$- ([5]). , $F$
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$f$ $\{p_{t}\}$ $p_{t}f(x)=E_{x}(f(X_{t}))$ , $p_{t}$
$L^{2}(F;Vdx)$ . , $X_{t}$
$L^{2}(F;Vdx)$ ,
$\lambda(D, V)$
$\lambda(D, V)=\inf\{\frac{1}{2}D(u, u):u\in C_{0^{\infty}}(D),$ $\int_{D}u^{2}(x)V(x)(dx)=1\}$
. $D$ . $V$




$g_{D}^{V}(x)= E_{x}(\exp(\int_{0}^{\tau_{D}}V(B_{t})dt))$ ( )
















[6], [7] ) (scattering length)
. , $V$ 3





(2 ). , (3) (
[6] ). $K\subset R^{3}$




, $V$ . [10] $\Gamma(V)$










2$X=(\Omega,$ $\mathbb{P}_{x},$ $\{\mathcal{F}_{t}\},$ $X_{t},$ $\theta_{t}$ , $()$ , $E$
$m$- . , $m$ $E$
, $E$ . $\theta_{t}$ $s,$ $t\geq 0$
$X_{s}(\theta_{t})=X_{s+t}$ , $\zeta$ $X$ .
$X$ $L^{2}(E;m)$ $(\mathcal{E}, \mathcal{D}(\mathcal{E}))$ .
(4)
, $V$ $\mu$ . $\{A_{t}^{\mu}\}_{t\geq 0}$ $\mu$
(Theorem 5.1.3 [5]). $d\mu(x)=$
$V(x)dm(x)$ , $A_{t}^{\mu}= \int_{0}^{t}V(X_{s})ds$ . $A_{t}^{\mu}$
$\tau_{t}(\omega)=\inf\{s>0 : A_{s}^{l^{J}}(\omega)>t\}\dot{\prime}$ $(inf\emptyset$ $:=\infty)$
, $F^{\mu}$ $\{A_{t}^{\mu}\}_{t\geq 0}$
$F^{\mu}=\{x\in E:\mathbb{P}_{L}.(\tau_{0}=0)=0\}$
. $\mu$ , $\mu(E)<\infty$ . [6] ,
$\Gamma(\mu)=\int_{E}E_{x}(e^{-A_{\dot{\zeta}}^{\mu}})l^{l}(dx)$ (5)
. , $X$ $\mathbb{P}_{J}.((=\infty)=1$ , , $\Gamma(\mu)$
(2)
$\Gamma(\mu)=\lim_{rarrow\infty}\frac{1}{t}\int_{E}(1-E.’(e^{-A_{t}^{\prime\ell}}))m(dx)$ . (6)
. , $\{p_{t}^{/1}\}_{t\geq 0}$
, $f$
$p_{t}^{\mu}f(x)=E_{\iota}$ . $(e^{-A_{f}^{l^{l}}}f(X_{t}))$









. [3, Theorem 2.2.2] , $\mathbb{P}_{x}^{l^{l}}$ $A_{t}^{\mu}$
$\mu$ . ,
[5, Theorem 5.1.3 $(iii)$ ]




. $p_{t}^{\mu}1(x)$ $tarrow\infty$ $(e^{-A_{\infty}^{\mu}})$ , (5)
.
(5) , (4) .
2.1.
$\alpha\int_{E}E_{x}(e^{-\alpha A_{\dot{\zeta})l^{1_{!}}(dx)}^{gr}}$ $\uparrow Cap(F^{\mu})$ , $\alpha\uparrow\infty$ . (7)
Cap $O$
Cap $(O):= \inf\{\mathcal{E}(u, u):u\geq 1, m- a. e. on O\}$
$A$
Cap$(A):= \inf$ {Cap $(O):O\supset A$ }
.
2.1 ,
$([$2 $]$ , $[$ 5 $]$ $)$ .
2.1 $Y_{t}$ $Y_{t}=X_{\tau_{t}}$ . $Y_{t}$
, $\mu$- , $F^{1’}$ ,
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$A_{\zeta}^{l^{L}}$ ([5, Theorem 6.2.1], $[8_{-}$. Theorem 65.9] ). $\check{\mathbb{P}}_{x}$
$Y_{t}$ , $\check{\zeta}$ . $x\in F^{\mu}$
$E_{x}(e^{-\alpha A_{\zeta}^{\mu}})$ $= \check{E}_{x}(e^{-\alpha(})=1-\alpha\check{E}_{x}(\int_{0}^{\check{\zeta}}e^{-\alpha t}dt)$
$=$ $1-\alpha\check{R}(\backslash 1(x)$
. $\check{R}_{\alpha}$ $Y_{t}$ tl- , 1 $F^{\mu}$
, $1=1_{F^{\mu}}(x)$ . (2.1) $\alpha(1,1-\alpha\check{R}_{\alpha}1)_{\mu}$
.
$(\check{\mathcal{E}}, \mathcal{D}(\check{\mathcal{E}}))$ $L^{2}(F^{\mu};\mu,)$
. $\mu$ $1_{F^{l’}}$ $L^{2}(F^{\mu};\mu)$ -
. , $1_{F^{\mu}}\in \mathcal{D}(\check{\mathcal{E}})$ , $\check{\mathcal{E}}^{(\alpha)}(1,1):=\alpha(1,1-\alpha\check{R}_{\alpha}1)_{\mu}$ ,
$\alpha\uparrow\infty$ $\check{\mathcal{E}}(1,1)$ ([5, Lemma 1.3.4]).
$\mathcal{D}(\check{\mathcal{E}})$ (Theorem 6.2.1 in [5]),
$\check{\mathcal{E}}$
$\mathcal{E}$ ([5, Theorem 6.2.1]).
,
$\check{\mathcal{E}}(1,1)=\mathcal{E}(H_{F^{\mu}}1, H_{F^{\mu}}1)$ , $H_{F^{l’}}1(x)=E_{x}(1_{F^{\mu}}(X_{\sigma_{F\mu}});\sigma_{F^{\mu}}<\infty)$
. $\sigma_{Fl’}=\inf\{t>0:X_{f}\in F^{\mu}\}$ . $\alpha\uparrow\infty$
$\Gamma(\alpha\mu)=\alpha(1,1-(y\check{R}_{()}1)_{l^{l}}\uparrow\check{\mathcal{E}}(1,1)=\mathcal{E}(H_{F^{\mu}}1, H_{F^{\mu}}1)$ (8)
. $F^{\mu}$ (cf. [5, p. 192]),
$\mathbb{P}_{x}(X_{\sigma_{P\mu}}\in F^{\mu})=1$
$H_{F^{gr}}1(x)=\mathbb{P}_{J}.(\sigma_{Fl^{J}}<\infty)$ .
, (8) Cap $(F^{/r})$ ([5, Theorem 4.3.3]).
1 $F^{\mu}\not\in \mathcal{D}(\check{\mathcal{E}})$ , $(\}\uparrow\infty$ $\lim_{\alphaarrow\infty}\check{\mathcal{E}}^{(\alpha)}(1,1)\uparrow\infty$
Cap $(F^{\mu})=\infty$ . 2.1 .




(cf. [5, \S 5.1]).
$\mathbb{P}_{\downarrow}.(A_{(}^{\mu}’>0)=\mathbb{P}_{1^{\backslash }}(\sigma_{F^{\mu}}<\zeta)$ (9)
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. $\{\sigma_{F^{\mu}}<\zeta\}$ $\mathbb{P}_{X_{\sigma_{F\mu}}}(A_{\zeta’}^{\oint l}>0)=1$ ,
$\mathbb{P}_{x}(\sigma_{F^{\mu}}<\zeta)$ .
$R^{3}$ $\mathbb{P}_{x}^{W}$ $\mu(dx)=1_{K}(x)dx$ ( $K$ : )
, $K$ Cap $(K\backslash F^{\mu})=0$ , $\mathbb{P}_{x}^{W}(\sigma_{K}=$
$\sigma_{F^{\mu}})=1$ . , $K$
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